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Abstract

Background: The beginning of metastasis poorly affects the prognosis of breast 1. Cancer Research Center, Omid
cancer patients. Lung is the most frequent site of visceral metastasis, and the rate  Hospital ,Faculty of Medicine,

of recurrence is 10-30%. We have fried to find out if the routine Chest X Ray  Mashad University of Medical
(CXR) could play a role for early detection of lung metastasis, during the prognosis  Sciences, Mashad, Iran

of these patients. 2. Dept. of Radiology, Imam Reza

Hospital, Mashad University of
Methods: The files of the breast cancer patients between 1996 to 2006 (1739  Medical Sciences, Mashad, Iran

patients) have reviewed. Clinical characteristics of patients with pulmonary
metastasis have recorded. Patients, who lacked imaging files or lacked an Corresponding Author:
appropriate follow-up, have excluded. Data have analyzed by SPSS 11.5. The  Azar Fanipakdel, MD;

survival analyses have performed by using the Kaplan-Meier method. gSSiSTIC““ Professor of Radiation
ncology

Results: Fifty-six patients, median age 46, have entered into this retrospective  Tel: (+98) 511 842 60 82
study. Median tumor size was 4cm; median number of Lymphadenopathy (LAP) Email: fanipa@mums.ac.ir
was 4. The intermediate grade has detected in 74% of patients. All patients have

received adjuvant treatment. Median time from cancer diagnosis to pulmonary

metastasis was 22 months. Pulmonary metastasis has detected by control CXR in

77.4% and patients' symptoms in 22.6%. Forty eight patients have received

chemotherapy in metastatic phase. In 28 patients (50%), other sites of metastasis

(bone, liver, and brain) have discovered.

The most frequent pattern of lung recurrence was pulmonary nodule (44.6%),
followed by pleural effusion (28.6%). Median survival was 27.5; median survival
from pulmonary metastasis was 8 m.

Conclusion: Early detection of pulmonary metastasis by CXR did not affect
patients' endpoints. None of the probable prognostic factors have shown a
significant effect on patients' outcome. Despite systemic treatment, survival after
metastasis is low.
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Introduction (PM) is the first site of recurrence in 10 to 30 % of
Breast cancer is the most common cancer in women patients  [7], and has a better response to
worldwide and the second most common cause of chemotherapy than the other metastases, although
cancer-related mortality in the United-States [1]. isolated lung metastasis in not common [8].
Metastasis in these patients presents in various It is not clear if early detection of distant
patterns and these patients respond to different metastasis could improve the outcome of patients.
kinds of antineoplastic  drugs. Combination Distant .me’ras’rases have usually discovered by
chemotherapy regimens make a better response and patients’ complaints such as dyspnea, bone pain, etc.
a longer survival, but unfortunately these patients Despite  Intensive  Surveillance  (IS), screening
would eventually submit to their disease [2-6]. Lung is ~ laboratory —or imaging studies might detect
the second most common site of metastases in all asymptomatic metastasis only in a small fraction of
cancers but the most common site of visceral cases [9]. In 1994, two randomized ftrials have

metastasis in the breast cancer. Pulmonary Metastasis compared IS (by CXR, bone scan, sonography and
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tumor markers) with routine follow up (physical
examination and mammography, more assessments
only if indicated). The authors concluded that IS
resulted in modest gains in early detection of distant
metastasis without any improvement in overall
survival [10, 11]. Based on these findings, different
organizations such as American Society of Clinical
Oncology(ASCO), European Society for Medical
Oncology (ESMO) and National Comprehensive
Cancer Network (NCCN), do not recommend IS
routinely, but they advise the clinicians to continue the
routine follow up regularly and ask more assessments
if only clinical evidences have indicated [12-14].

Despite the above accepted guidelines, some
clinicians believe that early detection might improve
the outcome of metastatic breast cancer, probably
by early treatment with new chemotherapy
medicines.

In this retrospective study, we have evaluated the
breast cancers with lung recurrence, diagnostic way
for lung metastasis (patient's symptoms or routine
CXR), the interval between the diagnosis of breast
cancer and metastatic occurrence, the response of
lung metastasis to chemotherapy, the survival after
metastasis, the overall survival, and finding out if
early detection —then early treatment- in metastatic
disease, could cause improvements in clinically
important end points. We also have assessed the
clinical, pathological and radiological findings in the
patients.

Materials and Methods

This was a retrospective single institution study
among a large population of Iranian patients with
breast cancer who have referred to Omid Hospital,
Mashad University of Medical Sciences, Mashad,
Iran, between January1997 and December 2007, to
find patients with pulmonary metastasis.

The clinicopathological parameters including age,
sex, menstruation status, breast cancer diagnosis
date, type of surgery, tumor size, lymphadenopathy,
grade, immunohistochemistry results of Estrogen
Receptor (ER), Progesterone Receptor (PR) and HER2
status, adjuvant treatment, date of pulmonary
recurrence, the prescribed treatments at metastatic
phase and the situation in the last visit of patients
with pulmonary metastasis, have extracted from
patients' medical records. We also have registered
the way of lung metastasis detection (surveillance, or
patient's symptoms).

CXR and CT scans of the lung have reviewed
again by an academic radiologist and the findings
about the pattern of metastasis and radiological
response to treatment, have recorded.

Patients who did not have a suitable follow up
and those, whose radiographic folders have missing,
were excluded from the study.

Statistics

Descriptive analysis assessed patient and disease
characteristics for diagnosis of breast cancer. Data
have analyzed by SPSS 11.5. The survival endpoints
have estimated by using the Kaplan-Meier method.
The log-rank test has used for group comparisons.
The study protocol has obeyed the guidelines of the
1996 Declaration of Helsinki.

Results

Within the period, 1739 breast cancer patients
have been recorded; seventy eight with pulmonary
metastasis. Twenty two patients without an
appropriate follow-up and have required imaging
files, so have excluded from the study. Fifty-six
patients have qualified our study. The patients' age
have ranged from 29 to 75 years with the 46 years
old median. Patients have consisted of 26.8%
postmenopausal and 73.6% premenopausal or
primary-menopausal women.

The primary tumor size has extended from 1cm to
12 ecm (median: 4 cm). Number of involved axillary
lymph nodes have ranged from O to 12 (median: 4).
Ninety one percent of patients had undergone
mastectomy and only 9% had undergone breast
saving surgery. The pathological grade was
intermediate in 74%. Adjuvant chemotherapy has
prescribed in all, adjuvant radiotherapy in 82% and
adjuvant hormone therapy in 75% of patients.

The diagnosis of lung metastasis has been based
on patients'’ symptoms in  22.6%, then on
radiographic findings in 77.4% of patients. The
major clinical-pathologic characteristics of patients
have summarized in Table1.

The interval between the time of diagnosis and the
occurrence of lung metastasis have ranged from O to
88 months (median disease free interval: 22 months)
(Figure 1).

Forty eight patients have underwent
chemotherapy, 67% had a partial response, 22.5%
had stable disease and 10.5% had progression in
lung lesions.

In 28 patients (50%), other metastases (bone, liver
and brain, orderly) have also found.

The most common pattern of lung metastasis was
pulmonary nodules (25 patients, 44.6%) (Figure 2),
has followed by pleural effusion (16 patients,
28.6%). Nine patients (16.1%) had a combination of
pulmonary nodules and pleural effusion. Only 6
patients (10.7%) have shown other patterns of
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Table 1. Patients and tumors characteristics

The Effect of Surveillance on the Outcome of Breast Cancer Patients

Variable Number Frequency (%)
Menstruation status

Premenopausal 29 52

Primary m. 12 21

Post m. 15 27
Surgery type

Biopsy 4 7.1

Lumpectomy 1 1.8

Simple mastectomy 4 7.1

MRM 47 83.9
Grade

Low 1 1.8

Intermediate 17 30.4

High 5 8.9

Missing 33 58.9
Other metastasis

Bone 15 26.8

Liver 11 19.6

Brain 8 14.3
ER (In 32 patients)

Negative to weak + 27 84.4

Mod to strong + 5 15.6
PR

Negative to weak + 29 90.6

Mod to strong + 3 9.4
Her2 IHC (In 15)

Negative to weak + 8 53.3

Mod to strong + 7 46.7
Lung metastasis DX (In 53)

Routine CXR 41 77.4

Symptom 12 22.6
Lung metastasis response to chemotherapy (In 49)

Partial Response

Stable Disease 33 67.5

Progression 11 22.5

5 10

metastases such as lymphangitis carcinomatosis,
lymphadenopathy and/or consolidation.

Twelve patients had chest CT scan in which the
most common finding was again a pulmonary nodule.
Figure 3 and 4 show CXR of one patient with
pulmonary nodules and another patient with pleural
effusion, respectively.

Median survival time was 27.5 month (range: 4-
156 month) (Figure 5). Survival duration (from the
time of lung metastasis diagnosis), has ranged from 0
to 155 months (median: 8 months) (Figure 6).

Patient's condition in the last visit has estimated
well in 5.4%, minor symptoms in 62.5% and near
death in 30.4% of patients.

None of the clinicopathological factors such as
age, tumor stage, Ilymph node involvement,
immunohistochemical result type of surgery, lung
metastatic pattern, distribution of metastasis in other
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parts of the body, type of the treatment, and the
response to chemotherapeutic agents in metastatic
phase had a statistically significant correlation with
the presumed endpoints (DFI, overall survival, the
survival of lung metastases diagnosis).

We have evaluated the impact of adjuvant
chemotherapy regimen (CMF, n=12 vs Adriamycin
and/or Taxan based regimens=53) on the patients'
metastatic disease course, but it has not shown a

2
significant difference (Z =0.487, p= 0.485).

Due to the diverse heterogeneity in the CT
regimens and the small number in each group, we
couldn't make an analysis on it. Instead; regarding
the old assumption that the response to CT could be
a predictor of disease course in most metastatic
conditions, we have analyzed the survival of
metastatic disease according to its response to CT
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Figure 1. Survival curves for the interval between the time of diagnosis and the

occurrence of lung metastasis
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Figure 2. Distribution of radiologic patterns of pulmonary metastasis in BC patients

regimen, whatever it has been; however, we couldn't
find a significant difference (partial response, n=32

2
vs. progressive or stable disease, n=16, 4 test,

p=0.185).

The diagnosis of lung metastasis has based on CXR
findings in 77.4% of cases, and in only 22.6% of
cases, clinical symptoms have led to metastasis
diagnosis. The outcome of the metastasis has
diagnosed in this way, was not better than the
symptomatic group. Median survival after metastasis
was 7 months in comparison with 14 months in
symptomatic (p= 0.348) (Figure 7).

We have classified the patients according to
distribution of metastasis in other parts of the body
into 3 groups: first, those with no other metastasis;

20

second, those with lung and bone metastasis but no
other visceral metastasis; then third, those with both
lung and another visceral metastasis (liver and/or
brain).

The survival of metastatic disease in the three

2
group has not shown a significant difference (Z
=0.770, p= 0.681).

Discussion

Numerous studies have faced the higher incidence
of PM among all MBCs and their poor outcome.
Efforts have been made to improve the survival of
these patients. In this study, we have tried to find
whether regular CXR in the surveillance of BC
patients and earlier detection of PMs contributes to
improvement in the survival of these patients. The
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Figure 3. Metastatic pulmonary nodule in a patient
with BC
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Figure 5. Survival curves for diagnosis

diagnosis of lung metastasis has based on CXR
findings in 77.4% of cases, and in only 22.6% of
cases, clinical symptoms led to metastasis diagnosis.
The median time from PM diagnosis to the last visit or
death was 14 months, for patients who have
presented with pulmonary symptoms, compared with
patients who has shown asymptomatic PMs, and have

2

detected within 7 months via CXR (1 =0.882, p=
0.348), which implies that the outcome of the
metastases which is diagnosed in this way is not
better than the symptomatic group (Table 2) (Figure
7).

In a randomized multicenter controlled clinical trial
involving 26 general hospitals in Italy, GIVIO
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Figure 4. Metastatic pulmonary effusion in a
BC patient
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Figure 6. Survival curves for lung metastasis

investigators have studied 1320 women younger
than 70 years with early unilateral primary breast
cancer to evaluate the impact of intensive
surveillance on patients' survival.  Patients have
randomly allocated to an IS, including physician
visits, bone scan, liver sonography, CXR, and
laboratory tests at predefined intervals (n=655), or
to a control regimen (n=665), in which patients have
seen by their physicians at the same frequency but
tests have performed only when clinically indicated.
Both groups had annual mammography. At a median
follow-up of 71 months, there was no difference in
overall survival of the intensive group with 132
deaths (20%) and the control group with 122 deaths
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(18%). The time to detection of recurrence has not

significant  difference, either. The authors have
concluded that routine use of IS after primary
treatment for breast cancer should not be

recommended as a routine policy [10].

Rosselli Del Turco et al has studied the
effectiveness of early detection of pulmonary and
bone metastasis in decreasing mortality of BC
patients. He has randomized 1243 consecutive non
metastatic BC patients to two alternative surveillance
programs (clinical, with P/E and mammography
every 6 months vs. intensive, with CXR and bone scan
in addition).The primary endpoint was 5 years

survival. The detection of isolated intrathoracic and
bone metastases has increased in IS group compared
with the clinical follow-up group (112 vs. 71 cases),
but local/regional or other distant recurrences were
similar in both groups. Because of earlier detection
of recurrences in the intensive follow-up group, the 5-
year relapse-free survival rate was significantly
higher for the clinical follow-up group. There was no
difference in 5-year overall mortality (18.6% vs.
19.5%) between the two groups. The authors have
concluded that IS has no impact on prognosis and
should be discouraged [11].

ASCO guideline  emphasizes on  physical
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Figure 7. Survival curves of BC patients with PM according to diagnosis way

Table 2. Probable prognostic factors assessment on PFS in breast cancer patients with lung metastases

Number percent PFS P value
(Median)

Isolated lung mets 25 47.5 5.5m 0.301
28 52.5 10m

With other mets

Mets nodules only 25 50 8m 0.914
25 50 9m

Pleural effusion with or without

nodules

Asymptomatic mets 40 77.4 7m 0.348

(found via radiology)

Symptomatic 12 22.6 14m

Partial response to chemotherapy 32 67 9m 0.185

Persistent or progressive disease 16 33 7m

mets: metastatic
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examination and history and minimize the role of
CXR and marker in asymptomatic patients
[12].Whatever a follow-up program and its

frequency is, it should include medical history,
physical examination, and annual (in
postmenopausal) or at least every 1-2 year

mammography(for premenopausal group). It should
aim at early detection of loco-regional recurrences
or contralateral breast cancer, then psychological
support to return the patient normal life, and then to
work [13].

For the surveillance of non-metastatic breast
cancer survivors, National Comprehensive Cancer
Network (NCCN) recommends history taking and
physical examination every 4-6 months for 5 years,
and annually afterwards. Annual mammography and
pelvic examination (in Tamoxifen users) and periodic
bone densitometry (in aromatase inhibitor users),
following an active lifestyle and gaining the ideal
BMI is encouraged [14].

Routine CXR has been encouraged, especially in
the series who has studied the role of surgery in
isolated lung nodules. Murabito has shown that
complete resection of coin lesions in the lung of
breast cancer patients would significantly increase
the survival in comparison with incomplete resection
or no resection and this procedure would outshine the
other prognostic factors in metastatic disease such as
DFI, early stage of the disease, hormonal receptors
and adjuvant chemotherapeutic regimens. For these
reasons this researcher has considered routine CXR
as a necessity [15]. None of our patients have
underwent biopsy of the metastatic lesions, probably
due to definite diagnosis and also because
controversy between the role of metastasectomy in
increasing the survival of breast cancers with lung
metastasis. However, due to substantial discordance
in receptor status between primary tumor and
metastatic disease, that have demonstrated in some
prospective studies which may alter management in
about 20% of patients, some researchers advocate a
tissue confirmation in all patients suspicious of
metastatic recurrence [16].

In the past 40 years, systemic chemotherapy has
improved the quality of life and survival of
metastatic breast cancer patients. In spite of that, the
outcome of these patients is still disappointing. In our
study 48 patients (84%) had undergone
chemotherapy for metastasis. Neither of them had a
complete radiological response. Thirty two patients
(67%) had a partial response (more than 50%
decrease in the size or volume of the metastasis), and
16 patients (33%) had a persistent or progressive
disease. However, there was not a significant
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difference in the median and overall survival after

metastasis between these two groups (median
2
survival 9m vs. 7m, £ = 1.758, P=0.185) (Table 2).

In the systematic review of Y-TN LEE on seven
autopsy series of breast cancer patients (overall
2000 patients), the most common sites of metastasis
were lung (71%), bone (71%), lymph nodes (67%),
liver (62%) and pleura (50%) [8]. Despite the
general positive prospective about the prognosis of
limited lung metastasis in breast cancer, there is still
no systematic study with a sufficient number of
patients to evaluate the response of these patients to
modern chemotherapeutic regimens. Half of the
patients in our study had metastasis limited to the
lungs. This group had a median 5.5 months PFS
compared within 10 months for patients with
synchronous lung and other(s) organ(s) metastases,
but the difference was not statistically significant (

2
X, p=0.301) (Table2).

There is a general presumption that CXR lack
enough sensitivity for early detection of lung
metastasis, CT could be a better substitute. B. Lee has
evaluated the clinical importance of asymptomatic
lung nodules in CTS of ESBC. In a multicentric study in
London, 1578 new BCs have recorded between
2002 and 2008, 802 of them have underwent CTS
for staging, 34 patients had suspicious lung nodule(s)
without evidence of metastases in other parts of the
body. In 18 months F/U, there was no change in the
nodule(s) in 86% of patients with lesions less than
Tcm. In contrast, all patients with larger nodule(s)

2
have shown lesion progression (Z , p=0.004). He
has concluded that suspicious nodules less than 1cm,
without evidence of metastasis in other parts, are
probably not metastatic and these patients should
not be deprived from entering trials or treatment
with curative intent [17].

MPE could be the first manifestation of recurrence
after radical treatment BC [18]. Effusion indicates the
spreading of the malignancy. In some cases,
however, patients with MPE respond to anti-
neoplastic treatment [19]. In our study 25 cases
(44.6%) had only LNs without P/E and the same
number of patients (25 out of 56) had MPE. They
have not shown a significant difference in terms of

median PFS (8 m vs. ‘?m,/%/2 =0'012, p =0.914)
(Table?2).

There are still some clinicians who keep on IS to
assure the patients who want to trap metastasis
sooner; however, experts claim that discussing the
role of surveillance, false positive and false negative
results of tests, and the slight, if any, impact of IS on
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vital endpoints to the patients will convince them to
follow the clinical surveillance programs [20].

In conclusion, serial CXR as the routine surveillance
has not changed the endpoints of breast cancer
patients with lung metastasis. Regarding the median
survival time after metastasis (8months), we see that
despite systemic treatment, the outcome of these
patients is very disappointing. They might benefit
from dose intensive regimens with newer agents bone
marrow support especially after complete clinical
response, which for sure needs further studies with
more patients and a prospective design in the future.
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